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SYSTEM AND METHOD FOR DETERMINING TRAFFIC CONDITIONS 
FIELD OF THE INVENTION 

[0001] The invention relates to the field of traffic conditions, and more particularly to 

method and apparatus for determining traffic conditions by tracking the locations of wireless 
devices in moving vehicles. 

BACKGROUND OF THE INVENTION 

[0002] Current systems for monitoring traffic conditions are based on observing vehicles 

directly with the use of video cameras installed on the poles. Traffic is observed by individuals 
and broadcast to the drivers via televisions or radios. Various problems are encountered with 
this system. One such problem is that information is not instantly updated and immediately 
delivered to the driver. Also, it does not provide estimate travel time between two points on a 
route. Moreover, it does not provide average vehicle speeds on other roadways or comparative 
roadway traffic information to the drivers to choose alternate routes, etc. 

[0003] Some of the recently developed systems such as U.S. Patent No. 6,236,933 

include monitoring traffic on selected routes using the Global Position devices. These devices 
obtain the physical location information of the vehicles and the velocity of the vehicle is 
determined right at the moving vehicle. These systems are device-centric. In other words, all 
the intelligence is at the device to obtain the traffic information of the routes. However, such 
systems provide velocity of all vehicles on the selected routes regardless of whether these 
vehicles are located on a completely empty road or in heavy traffic or in a zone where traffic has 
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been disrupted due to construction on the road or due to a recent accident on the road. Therefore, 
excess data is received from the devices even when there is no need to obtain the same. 

[0004] Therefore, a need exists to provide wireless, accurate, instantaneous, sufficiently 

dense traffic information without relying on devices equipped with GPS or any other systems 
that are device centric. 

SUMMARY OF THE INVENTION 

[0005] A first embodiment of the invention provides a method for determining traffic 

conditions of selected routes using a wireless device. The method comprises receiving a number 
of signals at various times from vehicles traveling on the selected routes, counting the total 
number of signals received on the selected routes, comparing the total number of signals with a 
predetermined value, determining the location of the vehicles at various times on the selected 
routes if the total number of signals is greater than the predetermined value, computing velocity 
of the vehicles at various times on the selected routes based on the location information, creating 
a traffic profile based on the location and computed velocity of the vehicles, and sending the 
traffic profile of the selected routes to the vehicles. 

[0006] A second embodiment of the present invention provides a system for determining 

traffic conditions of selected routes. The system comprises a plurality of wireless devices being 
located in at least one vehicle traveling on the selected routes, at least one wireless 
communications network coupled to the wireless devices for receiving a number of signals at 
various times from the wireless devices located in the vehicles traveling on the selected routes, a 
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processor coupled to the network for counting total number of signals and comparing the total 
number with a predetermined value, wherein the network determines a current location of the 
vehicles at various times on the selected routes if the total number of signals is greater than the- 
predetermined value, and a central computer connected to the wireless communications network 
for computing velocity of the vehicles based on the current location received from the wireless 
communications network, and creating a traffic profile of the selected routes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Fig. 1 is a block diagram showing the traffic determining system of the present 

invention. 

[0008] Fig. 2 is a flow chart showing the steps for determining the traffic conditions 

according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] With reference to Fig. 1, there is shown an illustrative block diagram of a traffic 

determining system 10 according to an embodiment of the present invention. The system 10 
includes a plurality of moving vehicles 12, each of them being capable of communicating with a 
central computer 16 via several wireless communication networks 14. Each of the moving 
vehicles 12 includes a wireless device 18 capable of transmitting its signals to the wireless 
communication network 14. The wireless device 18 may preferably be a wireless phone, a 
wireless lap-top computer, a wireless PDA, or a wireless on-board computer coupled to the 
wireless communication network 14. Each of the networks 14 includes base stations (not shown) 
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which receive the signals from the wireless devices 18 whether or not they are making a call. 
The base stations in the network 14 communicate back and forth with the wireless devices 18. 
Each of networks 14 using each of their base stations are monitoring and instantaneously 
determining the physical location of the wireless devices 18. The physical location information 
and other useful information of the moving vehicle 12 is transmitted to the central computer 16 
by each of the wireless communication networks 14. Other useful information may possibly 
include velocity which may preferably be determined by the network 14 using properties of the 
signals received. 

[0010] In order to determine traffic conditions, it is necessary to track the location of 

wireless devices 18 presumed to be in vehicles 12 moving on selected routes. The wireless 
provider can poll all its current users, or a group of users self-enrolled in this service, and use this 
information to determine the average velocity of these users on roadways. The moving vehicles 
12 are polled periodically to track their locations in a particular route. For the moving vehicles 
12 that are not traveling on the roadways/routes of interest, there is no need to obtain any 
relevant data and are not included in the polling. However, for the moving vehicles 12 traveling 
on the roadways of interest, the relevant data of the moving vehicle 12 is obtained. The relevant 
data can preferably include, along with the time of the day, in particular, the velocity of vehicle 
12, exact location of the vehicle 12 at various times, etc. The average velocity of the moving 
vehicles 12 at a particular route may preferably be determined. Furthermore, the vehicles 12 
with a zero velocity will not be included in the poll, mainly because they do not affect traffic 
conditions in a particular route. A vehicle with zero velocity can preferably be flagged to see if 
there is a problem with either the vehicle 12 or the passenger in the vehicle 12. 
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[0011] Alternatively, the velocity of the moving vehicles 12 can be determined using 

technological means well known in the art. Such means include measuring of the signal 
strength, power consumption of the vehicle ,changes in signal angle measured via the antenna, 
etc. 

[0012] As mentioned earlier, each wireless device 18 is also coupled to its corresponding 

the wireless communication network 14, which receives the signals at various times from the 
vehicles 12 traveling on the selected routes via the wireless devices 18. Each of the networks 14 
include a processor 15 (not shown) which counts the total number of signals received by the 
network 14 and compares the total with a predetermined value. This predetermined value is 
already established which includes a specific number of signals required in order to determine 
the location information of the moving vehicles 12. In other words, it is necessary to have 
sufficient number of vehicles traveling on the selected routes in order to determine the locations 
of these vehicles. If the number of vehicles traveling on the selected routes are insufficient, then 
the location of those moving vehicles 12 is not determined merely because there is not much 
traffic on those routes. However, if there are enough vehicles traveling on those selected routes, 
i.e., if during comparison, the total number of signals received from the wireless devices 18 is 
more than the pre-determined value, then each of the wireless communication networks 14 will 
determine the current location of those vehicles 12 at various times. 

[0013] The location information for moving vehicles 12 can be provided using a variety 

of different methods. These methods include E91 1 systems, LORAN (long-distance radio 
navigation) or mobile communication devices integrated with GPS devices, all methods well 
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known to one skilled in the art. In one embodiment of the invention, the physical location and/or 
other useful information of the moving vehicles 12 computed by these devices can preferably be 
integrated by the wireless communication network 14. The network 14 can then compute 
velocity of the moving vehicle 12 and transmit the same to the central computer 16. 

[0014] In one embodiment of the invention, the velocity of the moving vehicle 12 can be 

preferably determined by calculating the relative velocity of each of the moving vehicles 12' 
based on the distance traveled by the wireless device 18 in a specific time period. The times and 
positions of the vehicle 12 are determined and then the amount of time it takes the signal to 
travel from one position to another is determined or calculated, thereby providing the exact 
location of the vehicle 12. The exact location at various times is transmitted to the central 
computer 16 by each of the wireless communications networks 14 as will be discussed in detail 
below. The central computer 16 is then able to calculate the relative velocity of the moving 
vehicle 12 based on the distance traveled by the wireless device 18. The location info can 
preferably be as precise as a specific lane on the roadway, thereby determining the average 
velocity and traffic info on a specific lane. 

[0015] The current location information determined by the network 14 including the time 

will be transmitted to the central computer 16. The central computer 16 receives and collects the 
current location of the vehicles 12 from multiple routes at the same time and stores all the same 
in the database 17. The central computer 16 coordinates back and forth with the wireless 
communications networks 14 for all the information needed to compute the traffic profile data. 
The stored data in the database 17 is constantly updated as the location information of the 
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moving vehicle 12 is submitted by each of the wireless communication networks 14 in the 
region. Also, stored in the database 17 is a record of each user of the wireless device 18. The 
record includes identity information of the user and the phone number of their wireless device 
18. The record also includes each user's selection of automatically receiving traffic profile 
information or receiving traffic profile information only upon request. The record may 
preferably also include user's selection of which format he/she would prefer to receive traffic 
information. Some of the formats include text, video, audio, etc. The central computer 16 uses 
the location information stored in the database 17 and computes velocity of each of the moving 
vehicles 12 at various times in the selected routes and stores the same in the database 17. Based 
on all the information stored in the database 17, the central computer 16 creates a traffic profile 
of the selected routes whose location information was determined by the wireless communication 
networks 14. 

[0016] In an alternate embodiment of the present invention, the computer 16 may 

preferably coordinate with the GPS devices for any further information it may require. In this 
situation, GPS device functions as a secondary source, sending any additional information to the 
central computer 16 not provided by the wireless communications network 14. The central 
computer 16 incorporates the additional information received from the GPS device to create the 
complete traffic profile data. 

[0017] This traffic profile information is computed by any software program well known 

in the art. The traffic profile information will preferably include the average velocity of the 
vehicles on selected routes vehicle 12 is traveling on. Also, the traffic profile information may 
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include the estimated time of arrival to the destination of the moving vehicle 12 based on the 
traffic conditions. Furthermore, the traffic profile information may also provide to the moving 
vehicle 12 directions to alternate routes then the one the vehicle 12 is traveling on. The traffic 
profile may also include data on the road conditions, such accident occurrence, the construction 
sites on the roads, stop and go traffic, etc. The traffic profile created by the central computer 16 
is downloaded and sent to the moving vehicle 12 via the corresponding wireless communication 
network 14. As discussed earlier, the traffic profile can be presented to the vehicle 12 in several 
formats such as text, video, audio or the combination. Furthermore, the central computer 16 has 
the capability to keep all the information secured and confidential, thereby respecting the privacy 
of the users of the wireless devices 18. Therefore, immediately upon sending the traffic profile 
to the wireless device 18, the central computer 16 removes all the user's records including 
identity information, telephone number, current location information etc. 

[0018] Fig. 2 is a flowchart illustrating one embodiment for determining the traffic 

conditions of the moving vehicles. The signals of the vehicles 12 traveling on selected routes at 
various times is received at step 201 by each of the wireless networks 14 via the wireless device 
18. Upon receipt of the signals, at step 202, total count of number of signals received for each 
moving vehicle 12 is determined. At step 203, the total count of the number of signals is 
compared with a pre-determined value. The pre-determined value is an already established value 
which defines a specific number of signals required to determine the location of the moving 
vehicles 12 in a selected route. This pre-determined value establishes the fact that certain 
number of vehicles 12 are needed 'to be traveling on a selected route to determine their location 
information. Based on the comparison, at step 204, it is determined whether the total count of 
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signals is greater than the predetermined value. If the total count is less than the predetermined 
value, then the location information of the moving vehicles 12 is not determined. However, if it 
is greater than the predetermined value, then the location information of the vehicles 12 traveling 
on the selected routes is determined at step 205 by the corresponding wireless communication 
network 14. The wireless communication networks 14 determine the current location of the 
moving vehicles 12 at various times and forwards the same to the central computer 16. Upon 
receipt of this information, the central computer 16 at step 202 stores this information in the 
database 17 in accordance with the selected routes in the region. The database 17 is constantly 
updated with current traffic information of the moving vehicle 12. Then at step 207, the velocity 
of the moving vehicle is determined using a software program known to one skilled in the art. 
At step 208, a traffic profile for each moving vehicle is created based on the computed velocity 
information. The traffic profile information includes the average velocity of the moving vehicle 
at various routes, estimated time of arrival to a destination, directions to alternate routes of the 
moving vehicles, road conditions, etc., as mentioned above. At step 209, the traffic profile 
information is used to determine if any vehicle has a zero velocity, i.e., it is not moving. If a 
vehicle has a zero velocity, that vehicle is preferably flagged in the traffic profile information at 
step 210 to contact the person in the vehicle if there is a problem with the vehicle or a person in 
the vehicle. Referring back to step 208, when the traffic profile information is determined, then 
at step 211, the traffic profile information is downloaded and sent to the moving vehicles 12. 
The traffic profile information may preferably be sent upon the request of the user in the moving 
vehicle 12 or may automatically be forwarded to the moving vehicle if the user of the moving 
vehicle has already selected to receive the same as discussed above. 
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[0019] It is to be noted that the present invention is not restricted to include cars, buses, 

bicycles, motorcycles, etc. traveling on the roads but may also preferably include trolleys, trains, 
monorails traveling on the tracks and airplanes, helicopters traveling in the air and/or the 
runaway. Traffic conditions of the tracks can be determined using the wireless devices located 
on the trains by the means described in the present invention. Similarly traffic conditions in the 
air with wireless devices located on the airplanes can preferably be determined using the system 
of the present invention. 

[0020] While the invention has been described in relation to the preferred embodiments 

with several examples, it will be understood by those skilled in the art that various changes may 
be made without deviating from the spirit and scope of the invention as defined in the appended 
claims. 



10 



